Evidence for two mechanisms of ligand-receptor movement on surface-activated platelets.
The movement of platelet membrane glycoproteins was studied by correlative light and electron microscopy. Two distinct classes of movement were seen. In the first type, binding of colloidal gold-labeled ligand or antibody to the fibrinogen receptor (GPIIb/IIIa) triggered a long-range centripetal movement of the receptor-ligand complexes, in the plane of the membrane, on the surfaces of fully spread platelets. This movement was dependent on the presence of the intact cytoplasmic actin cytoskeleton, as evidenced by its inhibition by treatment of the platelets with cytochalasins D and E to disrupt actin filaments. A second surface receptor, the platelet von Willebrand's factor receptor (GPIb), did not undergo this long range, actin-dependent movement in response to antibody binding. However, in a second class of movement, both GPIb and GPIIb/IIIa were translocated on the platelet membrane. Both receptors, GPIb and GPIIb/IIIa, in response to binding of gold-labeled antibody or ligand, accumulated in the channels of the open canalicular system when these were present, and between platelets, under the platelet margins at the sites of platelet-platelet contact. This type of movement occurred only over a much shorter distance than the centripetal movement seen with ligand-bound GPIIb/IIIa and was not affected by the disruption of filamentous actin by the cytochalasins. These results suggest that there are two active mechanisms driving ligand-receptor movement on surface-activated platelets, and that one receptor type may be driven by either mechanism. However, each mechanism predominates at a different stage in the sequence of platelet activation, adherence, and spreading, consistent with differences in function related to receptor-ligand complex formation at the different stages.